Abstract. We present an improved description of the semi-inclusive deep inelastic electron scattering off polarized 3 He, providing information on the neutron single spin asymmetries. The analysis at finite momentum transfers in a Poincaré covariant framework is outlined and a quantitative estimate of the nuclear effects is presented.
Introduction
In the last decade considerable experimental and theoretical efforts were carried out to extract the transverse momentum dependent distribution functions (TMDs). Evidence of flavor dependence of unpolarized TMDs has been shown and high precision measurements are needed to disentangle the different flavor contributions [1] . Along this path, high luminosity SiDIS experiments by a polarized 3 He target will take place at the Thomas Jefferson National Accelerator Facility (JLab) [2] . Our aim is to extend the previous analysis, that addressed the extractions of the neutron single-spin asymmetries (SSAs) within a plane wave impulse approximation (PWIA) framework and in the Bjorken limit, in order to carefully evaluate the nuclear structure effects in the extraction of neutron TMDs.
Polarized 3 He nucleus and neutron properties
A polarized 3 He nucleus at a 90% level is equivalent to a polarized neutron. To disentangle the nucleon structure from the dynamical nuclear effects, one can use the spin-dependent spectral function of 3 He, P , ( p, E), (see, e.g. [3] ) that allows one to calculate the probability distribution to find a nucleon with given missing energy, three-momentum and polarization inside the nucleus. With this formalism, one can safely extract [4] the neutron longitudinal asymmetry from the corresponding 3 He observable, A obtained from the reaction 3 He( e, e )X in DIS regime, viz
where p n(p) is the neutron (proton) effective polarization inside the polarized 3 He, and f n(p) , the dilution factor. Realistic values of p n and p p are p p = −0.023, p n = 0.878 (see, e.g., [4, 5] ). In [5] , an analogous approach was applied to the SSAs of a transversely polarized 3 He target (namely Collins and Sivers asymmetries), obtained from the process 3 He(e, e )X, in order to extract the SSAs of a transversely polarized neutron. In PWIA and in the Bjorken limit, the SSAs of 3 He are a convolution of P , ( p, E), and the nucleon SSAs, that in turn are convolutions of suitable TMDs and fragmentation functions, that describe the hadronization of the hit quark. This approach has been used in combination with a Monte Carlo code reproducing the experimental conditions and the proper kinematics of [2] . In Fig.1 the nuclear structure effects, based on the previous assumptions are illustrated for a particular choice of the relevant experimental kinematical variables.
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Improvements of the phenomenological description
To improve the previous description, one can take into account i) relativistic effects in the actual experimental kinematics and ii) the final state interaction (FSI). The relativistic effects [7, 8] will be included within a Poincaré covariant framework for the SSA of 3 He, based on the Light-Front (LF) Relativistic Hamiltonian Dynamics (RHD), combined with the Bakamijan-Thomas construction of the Poincaré generators. Then, one gets the following convolution for the 3 He hadronic tensor [7, 8] 
where w ν ,q,h,P is the hadronic nucleon tensor and P (k, S , S H e ) the LF spin-dependent spectral function, related to the instant-form one, S 1 1 (k, S , S H e ), through the unitary Melosh Rotations,
can be approximated by P 1 1 , obtained within a non relativistic framework, since the constraints imposed by the Poincaré covariance can be fully satisfied within our assumptions [6] . The second ingredient to be added is the Generalized Eikonal approximation (GEA) to take care of the FSI effects (see, e.g., [10] and references therein quoted). In particular, the FSI effects to be considered are due to the propagation of the debris, formed after the * absorption by a target quark, and the subsequent hadronization, both of them influenced by the presence of a fully-interacting (A − 1) spectator system. The approximation based on GEA has been recently applied for describing the spectator SiDIS by a polarized 3 He target [9] . The key quantities are the intrinsic overlaps defined as follows
where i) E is the usual missing energy E = * A−1 + B A , with * A−1 ( * A−1 ) the energy (state density) of the spectator system and B A the binding energy of the target nucleus, ii) p N the three-momentum of the struck nucleon and iii)Ŝ Gl (1, 2, 3) represents the debris-nucleon eikonal scattering S-matrix. A first investigation of FSI was carried out for the spectator SiDIS, where a deuteron is detected in the final state [9] . A relevant outcome of such an analysis was that a wise choice of the kinematical variables can minimize the FSI effects, as already shown in the unpolarized case [10] .
Preliminary results on FSI effects and conclusions
Preliminary insights about FSI effects in the extraction procedure of neutron information can be gained through the comparison, for a JLab kinematics [2] , between the PWIA values of both ucleon polarizations and dilution factors that appear in Eq. (1) and the corresponding quantities, p
with FSI effects taken into account. They are related to P p(n) F SI (k, S , S H e ), the distorted spin-dependent spectral function, defined in terms of the overlaps of Eq. (3) [9] , as follows:
with N n,(p) As shown in Table 1 , FSI can sizably modify the overlaps given in Eq. (3), with respect to the PWIA values. In particular, about a 15 − 20% depolarization effect of the nucleons in 3 He is produced. However it has to be pointed that, even if both polarizations and dilution factors in Eq. (1) are affected by the presence of FSI, fortunately their product does not. Therefore the extraction procedure, can be safely applied and carefully tested in its improved version of the MC code. The next step will be performed through the inclusion of the LF spectral function [6] .
